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background: Heart failure (HF) represents 1 of 3 conditions associated with a potential penalty as part of the Affordable Care Act’s Readmission 
Reduction Program. An admission-based model that predicts risk of 30-day readmission among HF patients enables early intervention for high-risk 
patients.
Methods: The automated Providence Vulnerability Index (PVI) was derived and validated from standard electronic medical record (EMR) data for 
HF patients hospitalized in 7 Providence Health & Services hospitals across 4 states from October 2012 to September 2013 (n=30,252). All-cause 
30-day readmission was captured for readmission to any of these hospitals. Clinical and behavioral health data from 2013 were used to compute 
the PVI using logistic regression, and 2012 data was used for model validation.
results: The PVI risk model demonstrated good discrimination in the derivation cohort (c-statistic 0.71) and validation cohort (c-statistic 0.70). 
Model components included medical history, Charlson Index, behavioral health disorders and hospital admission within the prior 90 days. Points 
were assigned to individual variables based on the model’s beta coefficients, with total scores ranging from 0 to 40. These scores were collapsed 
into the final index and ranged from 1 (very low risk, 4% predicted risk of readmission) to 6 (very high risk, 41% predicted risk of readmission). Risk 
scores greater than 3 were stratified by the presence of behavioral health disorders to facilitate appropriate social services. Higher risk patients were 
flagged for clinicians.
conclusion: The electronic PVI risk model is an automated tool that uses standard EMR data at admission to predict the risk of 30-day 
readmission for HF patients based on clinical and behavioral health factors. Use of this model allows targeted interventions based on patient risk.
